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proceedings of its faithful servants and children. For 
the patriarchal parent-cell is the habitation of the Ego. 
the I, of the organism, while the child-cells are inhabited 
by subordinated egos. The protoplasm of a cell is a 
machine, and the inhabiting Ego its engineer. Reflex 
action is not merely reflex, but chiefly determined by the 
purposive action of the cell-ego, and so forth. We need 
not follow Mr. Bell further. Enough has been said to 
show the nature of his speculations, and to enable the 
biological or psychological reader in some measure to 
decide whether it will repay him to read Mr. Bell’s pages 
for himself. C. Ll. M. 

Elemetttary Botany. By J. W. Oliver. (London: Blackie 
and Son, 1891.) 

In these days, when the pursuit of a “ pass” is more keen 
than that of knowledge, the confession that an ele¬ 
mentary text-book has been written for the use of 
students who are studying in classes under the Science 
and Art Department, and has been prepared on the 
lines of the syllabus of the first stage or elementary 
course, is apt to awake criticism, especially when, as 
in the present case, ten years’ examination papers are 
printed at the end of it. But this book, though not an 
ideal elementary text-book, is tolerably free from the 
vices of cram : its merits are, in short, chiefly negative. 
What is urgently required at present is an elementary 
book of positive excellence, written (not compiled, as the 
present work appears to be) by an author who walks 
himself near the limits of our present knowledge ; under 
these circumstances, the beginner would receive, from the 
very first, side lights, whether from terminology or from 
positive statement, which would prepare him for his 
more extended study. Such side lights are singularly 
absent from this work : take, for instance, the andrzecium 
and gynaecium; in connection with these the word 
sporangium is not mentioned, nor is the word spore, 
except in the statement (p. 163) that the Cryptogamia 
“ reproduce themselves by spores which contain no 
embryo ” : thus the attempt is not made to pave the 
way for subsequent progress to the study of the homo¬ 
logies in the lower forms. Again, in describing various 
types of corolla, the old terms such as papilionaceous, 
hypocrateriform are trolled out (p, 126) with only the 
minimum of explanation of the romance of insect agency 
(p. 147) ; and though function is put in relation to form in 
treating of the stem, the chapter on leaves is singularly 
dry, owing to its dealing simply with form and termino¬ 
logy. As regards terms, _/?<Vr?-vascular should not be 
applied generally to bundles (p. 63), and the term oospore 
may well give place to zygote ; while “ acropetalous ” is, 
we believe, a new enormity. Many of the figures are old 
friends: some of the new ones are bad; for instance. 
Fig. 54, of the wood of pine, which is full of inaccuracies ; 
Fig- 73 (C), in which the cambium in a two-year old shoot 
is as thick as the phloem; and Fig. 75, in which the 
bordered pits are entirely omitted ; while the difference 
between spring and autumn wood depends mainly upon 
filling up the lumen of the tracheids with printer’s ink. 
It must not be concluded from these remarks that the 
book is worse than others of its class : in some respects, 
it is above the average, but none the less the field is yet 
open for a book suitable for beginners, and written by a 
master hand, which shall deal with the elements of the 
science, in its modern development, in such a way as to 
lay a secure foundation for the future progress of the 
beginner, and leave him with nothing to unlearn. 

F. O. B. 

Household Hygiene. By Mary Taylor Bissell, M.D. 

(New York : N. D. C. Hodges, 1890.) 

This little volume consists of a series of papers which 
originally appeared as contributions to the Art Inter¬ 
change Company. They deal with the sanitary regula¬ 
tion of the home. Every chapter is written in excellent 
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style, and considering that much of the matter with which 
the author is concerned is technical, the manner in which 
it is presented is exceedingly clear. Dealing as it does 
with every requirement of the home from a sanitary and 
scientific point of view, the book contains much informa¬ 
tion of the utmost value to women of the household. It 
would be well if the essential conditions for a healthy home, 
so well laid down by Dr. Mary Bissell, were more care¬ 
fully remembered, for they would be the means of saving 
life, now often sacrificed by ignorance of the ordinary 
laws of health. We recommend the book most cordially 
to the class of readers for whom it has been written, and 
we feel sure that everyone upon whom the care of a 
home devolves would be the better for bearing in mind 
the lessons which it teaches. H. Brock. 

Lessons in Applied Mechanics. By J. H. Cotterill, F.R.S., 
and J. H. Slade, R.N. (London: Macmillan and Co., 
1891.) 

This is one of the best little books on the subject that 
have come under our notice for some time. It is of a tho¬ 
roughly practical character. Although most of the 
matter has been selected from the larger work by the 
first-named author, it is presented here in a more ele¬ 
mentary manner, having been for the most part re¬ 
written, with considerable additional illustration. 

The work is divided into three parts. In the first part 
the principle of work is dealt with, and among the more 
important chapters in it we may mention that on pulleys, 
belts, and wheel-gears, and that on the direct-acting engine, 
the latter being thoroughly well examined in detail, with 
explanatory diagrams. In the second part, which treats 
of the strength of materials and structures, we have some 
well-prepared chapters on the bending moments and 
shearing forces under distributed loads, open beams, 
lattice girders, and frame-work structures, &c., together 
with some experimental facts relating to elasticity, 
strength, and resistance to impact of various materials. 
The last part consists of the fundamental laws relating 
to hydraulics, and although rather short, contains a suffi¬ 
cient amount of information for an elementary work. 

Altogether, the book is an excellent treatise for students 
of engineering, and others taking up the subject. The 
examples, all of which are practical and original, are 
numerous, and add greatly to its utility. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. N< it her can he undertake 

to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

The Flying to Pieces of a Whirling Ring. 

In order not to mislead students, it may be well to point out 
that the words “parallel to the equator” in my letter on p. 439 
(March 12) are emphatic, and that a less paradoxical statement 
is simply that the tension needed to lay a weightless cable 
precisely along a parallel of latitude is more than it can stand. 

It will be noticed that a horizontal rope must sag either down¬ 
wards or upwards, according as it is in a liquid lighter or heavier 
than itself; and that to stretch a thread, even a floating thread, 
till it is curved no more than the earth, needs too much tension 
for anything but a quartz fibre to stand ; unless the liquid is so 
delicately adjusted as to buoy the body’s apparent weight, with¬ 
out buoying its true weight. The termination of my former 
letter erred in seeming to suggest (as Prof. Karl Pearson 
puts it) that the principle of Archimedes fails for centripetal 
acceleration. Oliver J. Lodge. 


We may imagine how anxious the practical man would be to 
test the extraordinary numerical results given by Dr. Lodge for 
the tension in a steel telegraph cable, due to the whirling effect 
of the earth’s rotation, amounting, according to the formula, to 
a tension of 30 tons per square inch in latitude 60°, and 120 at 
the equator. 
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Dr. Lodge gives the formula T — pv 2 , and at the equator, 
v = 1526 f.s., and now our practical man looks out the density 
of steel in a table, and finds it given as about 8. 

With p = 8 , v = 1526, he finds T is very nearly 20 million, 
so there is a misconception somewhere ; however, the result is 
given in tons, so, dividing by 2240, he finds T is now about 
8000, still very far from the result. He next tries dividing by 
144, as the result is given in tons per square inch, and now T is 
about 60—only half the true result. 

By this time he remembers that he ought to have taken 
p = 8 x 62'4, and T is now about 3700 ; and as this looks like 
32 times the true result, he now 7 thinks of dividing by g, so that, 
finally, the formula which gives the true result is. not the simple 

T = pz/ 2 , but T = - 6:r - 1 - p E. 

2240 x 144 g 

What does the formula T — pv 2 then mean? With C.G.S. 
units we may put p — 8, and v — 4 x io 9 -f- (24 x 60 x 60), 
and now T = io 10 x 17 barads ; and as a stress of one pound 
per square inch is about 70,000 barads, we divide by 70,000 and 
2240, and find T = no tons per square inch. 

But with the ordinary British legal units of the foot and the 
pound weight, the formula T = pv 1 is meaningless ; and a prac¬ 
tical man has a just complaint against our vague system of j 
theoretical teaching in dynamics, when he comes across a formula | 
such as T = pv 2 , where it is merely stated that T is the tension, [ 
p the density, and v the velocity. \ 

It is in the interest of those to whom dynamics is a reality, and | 
not a mere combinational analysis, that I am encouraged to ; 
write this criticism ; but now returning to the telegraph cable, ; 
which, as a girdle round the equator, ought to rise out of the j 
ocean bed, and stand like an arch under a tension of 120 tons I 
per square inch, in consequence of the whirling effect of the j 
earth’s rotation. j 

But, on taking into account the gravity due to the earth’s j 
attraction, which is about 289 times the whirling effect, our j 
cable, if it still stood as an arch, would have a pressure of about ; 
32,000 tons per square inch ; and now we are confronted with 
the old Ostrogradsky paradox. A. G. Greenhill. 

March 16. 


Prof. Lodge has invited me to follow up his letter on “The 
Flying to Pieces of a Whirling Ring” (Nature, March 12, p. 
439), by sending to Nature a note about the strains and 
stresses in a whirling disk—a matter which has lately been the 
subject of some correspondence between us. Before speaking of 
the disk, however, let me (as an old cable hand) confess that I 
do not follow the reasoning which leads Prof. Lodge to say that 
a submerged cable of the average density of sea-water, if lying 
parallel to the equator, would be subject to a stress of 30 ? 
tons per square inch, or more (in latitude less than 6o°), in con* 1 
sequence of the earth’s rotation. This is in startling disagree- | 
ment with one’s recollection of the behaviour of say a “ caya ” ■ 
rope (which satisfies the condition as to density). But surely a 
cable that is wholly supported by water is as much protected by 
gravity from flying to pieces as a cable that is partly supported 
by the mud or rocks of the bottom. 

The strains in a revolving disk have been discussed by Mr. 
Chree (Quart. Journal of Pure Math., No. 89, 1888 ; see also 
Proc. Camb. Phil. Soc,, vols. xiv. and xv.) and by the late 
Prof. Grossmann ( Verhandlungen des Vereins zur Beforderung 
des Gewerbjleisses, Berlin, 1889, p. 216). Prof. Grossmann—for 
the reference to whose paper I am indebted to Mr. J. T. Nicol- 
son—treats the case of a disk with a central hole in it, and 
points out that the hoop tension is greatest just round the hole. 

There is, however, an important difference between the 
values of the hoop tension when there is and when there is not 
a hole. The difference in question appears to have escaped 
notice, and my object in writing this note is to point it out. 

The case supposed is that of a thin disk, homogeneous, 
isotropic, and uniformly thick. We have to consider two principal 
stresses—namely, the radial tension f lt and the hoop tension 

Let co be the angular velocity, 
p the density, 

E Young’s modulus for the material, 
fi Poisson’s ratio of lateral to longitudinal strain in a simple 
stress. 

ti the radial displacement at any point where the stress is 
considered, and to which the radius is r. 

The equilibrium of any small element of mass under the two 
radial tensions at its inner and outer surfaces, the two hoop 
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tensions on its front and back faces, and the <c centrifugal force, 5 " 
requires that 

A = ^4 + . (0 

dr 


The strain in the direction of the hoop stress p l is 


radial strain is —. Hence 
dr 

E u 
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In this I have simply followed Grossmann, who goes on to find 
the stresses in a disk with a hole by applying the boundary con¬ 
ditions that p . 2 = o when r — zq, the radius of the disk, and 
also when r ~ <z 2 , the radius of the hole. The result is— 

A = J {(3 + m)(% 2 + V + a 'f) - (1 + 3 } ; 

A = -- g <: {(3 + + a -i ~ -A 9 - j } • 

From this it is clear that the maximum hoop tension occurs 
close to the hole, with the value 

Max. p x = (3 + f) a i + ( r ~ f) a i j' 5 

and the maximum radial tension occurs when r = Ja x a 2 , with 
the value 

Max. p„ = — P (3 + m)(A - a n¥- 


In the special case when the hole is very small 

Max. p x — Max. / 2 = ^ ^ 

4 

With a given material, the stresses depend simply upon the 
peripheral velocity. 

Next take the case of a disk which has no hole. The boundary 
conditions are/ 2 = 0 when r — a (the radius of the disk), and 
u — o when r — o. Hence, by equation (7), C = o, and then, 

x, r /-\ t' U ~ m)(3 + 1u)urpa* 

by equation (5), Cj = --— r . 

The stresses in the disk without a hole are therefore, 

A = “ 8 P { (3 + - (i + 3m)>' 2 ) ; 

A = J (3 + m) [a 1 - r-). 

Each of these is a maximum at the centre, namely, 

Max. A = Max. =s ElEiR + A ; 

and this is just half the value which the intensity of stress 
reaches when there is a very small hole. 

If we take 15 tons per square inch as the greatest safe stress 
in steel, a thin disk of uniform thickness, with a hole at the 
centre, may be whirled with a peripheral velocity of about 620 
feet per second. If there were no hole, the peripheral speed 
might be about 870 feet per second. 

A plate intended to whirl at a high speed should evidently 
have its thickness increased in the neighbourhood of the nave. 
Cambridge, March 14. J. A. Ewing 
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